r esearch into ageing is a fascinat ing field of scientific study, not least because it addresses a topic that, sooner or later, affects every one of us. at the same time, the science itself is rapidly progressing with a constant flow of publica tions that help to elucidate the numerous causes of ageing, such as DNa damage, the shortening of telomeres and oxidation proc esses in the cell. On the basis of this wealth of information, scientists have started to explore interventions that could modify the biological processes that lead to ageing, thereby creating opportunities for people to live longer and healthier lives. However, the biology of ageing is complex and involves many molecular and physiological proc esses that, although they eventually lead to ageing, still have important functional roles. it is therefore not surprising that, although scientists basically agree that human age ing itself is not immutable, they continue to disagree as to what might constitute the most promising strategy for retarding it. Such scientific disagreement is, of course, neither new nor specific to ageingrelated research-it rightly permeates all branches of scientific inquiry.
However, another disagreement now embroils researchers studying ageing: the debate about how they should frame the moral imperative to retard human ageing. is ageing actually a disease? if so, should we invest more public money to find a cure for it, or are the medical interventions that could retard ageing best classified as 'enhancements' rather than therapies? Does this really matter and, in any case, do the answers to these questions have an impact on the prioritization of research into human ageing?
this ethical and social debate is mostly confined to the field of biogerontology. Scientists who are working on applied research to find treatments for cancer or alzheimer disease, for example, seldom find themselves pressed to offer a rationale for why they are doing so: it is apparently selfevident that a cure for cancer or alzheimer disease is desirable and important. yet, research into ageing pushes the medical orthodoxy in ways that research into treating a particular disease does not. this explains the interesting and spirited debates among biogerontologists about how to pitch the importance of their research to the general public and policy makers, and how to make a compelling case for diverting a greater share of public funding into ageingrelated research.
research into ageing certainly appears to be woefully underfunded: in 2006, the overall budget of the uS National institutes of Health (Bethesda, MD, uSa) was uS$28 billion, but less than 0.1% was spent on understanding the biology of ageing, and how it predisposes us to an array of debilitat ing diseases and disorders in the later stages of our lives (Olshansky et al, 2006) .
On one side of this debate are those who claim that ageing is itself a disease and should be treated as such. arthur caplan, a bioethicist at the university of pennsylvania (philadelphia, pa, uSa) , is one such pro ponent. He argues that: "Disease is almost always defined as any pathological change in the body. pathological change is inevita bly defined as constituting any morbid proc ess in the body. and morbid processes are usually defined in terms of disease states of the body. regardless of the circularity of this concept, ageing would therefore seem to have a prima facie claim to being counted as a disease" (caplan, 2005) . On the other side of the debate are biodemographers, such as Jay Olshansky at the university of illinois (chicago, iL, uSa) , who emphasize the potential health and socioeconomic benefits of retarding ageing-if by only a few years-even if it is not considered a de facto disease. t he first argument is a powerful one: if we classify ageing as a human dis ease, it is undeniably the most preva lent with a statistical frequency of 100% (caplan, 2005) . aubrey De grey, who is a vocal advocate of defeating ageing, argues that 100,000 people worldwide die each day from agerelated causes-in industrial ized countries, approximately 90% of all deaths are caused by ageing (De grey & rae, 2007) . therefore, if we accept that age ing is a disease, the obvious prescription is to find a treatment-thereby making ageing related research a priority-and De grey argues that those who hesitate to launch a 'war on ageing' are further delaying a cure (De grey, 2005a (Warner et al, 2005) . putting aside the disagreements over the specifics of the proposed strategy, the claim made by De grey that there is a stringent moral imperative to tackle ageing remains valid. if it is correct to give ageing the label of a disease, then we do not need all the specifics of a potential cure at hand before we can set out to do something about it. No one lambasted uS president richard Nixon for declaring "war on cancer" in the 1970s without having an established scientific con sensus about how cancer could be cured. What really mattered was the fact that can cer killed, and still kills, millions of people worldwide-by investing more money and resources into cancer research, we hope to reduce the annual death and morbidity toll, and the crippling socioeconomic costs that go along with the disease, no matter whether a scientific consensus exists or not.
are the calls for a war on ageing prema ture or inappropriate, and how much science do we need before we can justifiably launch such a war? the appropriate threshold should depend on the magnitude of the likely ben efits that a cure could yield and the costs of inaction. given the high stakes, and because we know with certainty what the costs of inaction will be, one could make a strong case that we should not let our uncertainty about the likelihood of success impede our efforts. this argument is often used effec tively to galvanize action to combat climate change, and investing in research for a cure for ageing has an even more sound scien tific basis: we are more certain that ageing is responsible for death and disease world wide than we are that climate change might be. Furthermore, setting the scientific bar too high is selfdefeating-we need invest ment in basic research into ageing before we can speculate about applications and cures. if researchers could find an easy or cheap cure then they would have done so already. therefore, without adequate investment, we will never know whether we can realistically reap the health dividends that ageingrelated research could yield. H owever, if the consensus is that the idea of defeating ageing (De grey, 2005b ) is utopian and unrealistic-as many scientists currently believe-this will have an impact on how important we think tackling age ing is. the magnitude of the likely ben efits that are promised to come from research aimed at defeating ageing is greater than that expected to come from merely retarding it. in effect, promising to deliver an extra 1,000 years of healthy life matters little if the likelihood of being able to deliver the benefits is nil-'hyping' the benefits is selfdefeating. the disagreement over the science therefore explains much of the disagreement between those who champion the hard stance of De grey on fighting ageing and those who believe that his position does more harm than good in promising too much. Furthermore, in a world in which poverty and infec tious disease afflict so many, making research into ageing the top priority, rather than research into malaria, for example, is unfair to those for whom the chance to suffer from old age would be a luxury. this is another reason why some believe that the 'ageing is a disease, we should find a cure' strategy is inherently and ethically flawed.
classifying ageing as a disease also has inherent social problems because it might worsen existing negative attitudes towards the elderly. We must consider, for example, how to deal with the interests of those who are already in the late stages of old age: should they be treated differently now that we know they are 'ill'? this is similar to the concerns of the advocates of rights for the disabledlabelling ageing as a disease might be seen as an affront to the equality of the aged. One might object to the idea of 'ageing is a disease' by invoking what Buchanan and coauthors (2000) call the expressivist objection, which maintains that aspirations to eliminate senescence entail attitudes that compromise the equal respect and concern of the aged. these negative judge ments could divert attention away from aid ing those who are currently alive and aged towards speculative preventative measures that seek to retard or eliminate ageing.
However, the expressivist objection is flawed because it confuses negative judge ments about the attributes of ageing itself with judgements about aged individuals: the latter need not follow from the former. the aspiration to retard ageing, even when it is motivated by the belief that age ing is a disease, does not mean that one must view those who are aged as less than human. the same applies to the aspiration to prevent all other diseases and disadvan tages. parents who encourage their children to wear bicycle helmets do so because they want to minimize the risk of head injuries. the fact that parents seek to avoid mental impairment caused by bicycle accidents does not mean that they disrespect those who are currently living with mental impair ments. the same applies to ageing. parents who hope their children will not be afflicted with the same diseases and disabilities that they see their own parents suffering from are not making negative judgements about the elderly and infirm themselves. if those who favour waging a war against ageing also make the claim that the interests of those who are now disadvantaged by age ing have no moral weight, then their posi tion is indeed guilty of violating the equality and respect of the aged. However, that is not a premise of the 'ageing is a disease, we should find a cure' argument.
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Nonetheless, there is a risk that if, as noted above, the potential benefits of ageing related research are overinflated to a great extent, then all other laudable social aims might be reduced to the status of mere trivi alities. this is why it is imperative to pursue a proportionate response to ageing. the real challenge facing those who embrace the 'waging war on ageing' slogan is that they must take seriously the legitimate concerns of inclusion and proportionality. Such con cerns require a nuanced public ethic that is not easily captured in catchy slogans. t he second-and purportedly more modest-strategy for developing a moral argument in favour of tackling ageing seeks to reveal the folly of deliber ately limiting our understanding of what constitutes medical treatment. We currently adhere to the impoverished conceptual framework of the therapy/enhancement distinction, which is the foundation of the influential account of just health care by Norman Daniels, for example (Daniels, 1985) . according to Daniels, professor of ethics and population health at the Harvard School of public Health (cambridge, Ma, uSa), "the primary rationale for claiming that we are obligated to provide people with medical service is that it meets an important need for treatment of disease or disability" (Daniels, 2000) . yet even Daniels acknowl edges that the treatment/enhancement dis tinction does not map unqualifiedly onto the moral boundary between obligatory and nonobligatory services (Daniels, 2000) .
Harry Moody, Director of academic affairs for the american association of retired persons (aarp; Washington, Dc, uSa), argues that interventions to retard age ing could make substantial progress in reducing mortality and morbidity in the same way that medical interventions have done in childbirth: "we've made a lot of progress over the last century or more in redefining childbirth as an area where we could reduce mortality, reduce morbidity, achieve a lot of good things, and we need to do that for the process of ageing" (Moody & caplan, 2004) . immunizations are another example of how nontherapeutic medical interventions have come to be considered as medical necessities (Olshansky et al, 2006) . to make a pressing case for investing a greater portion of scarce public funds into ageingrelated research, rather than into research for particular diseases, the advo cates of this second strategy emphasize the magnitude of the health dividends that would be conferred by retarding human ageing. For example, Olshansky and co authors claim in their paper 'In Pursuit of the Longevity Dividend' that a modest retar dation of human ageing by just seven years could confer benefits greater than those that could be achieved by the elimination of cancer (Olshansky et al, 2006) . this strat egy does not invoke the idea that ageing is a disease, but rather focuses exclusively on the likely health and socioeconomic ben efits that could be reaped by modifying the biological processes of ageing.
at first glance, this second strategy has the appeal of avoiding the stigma that might come with labelling ageing as a disease. yet, as noted above, the latter strategy can negate this objection by distinguishing between a judgement about ageing itself and a judge ment about those persons who are afflicted with ageing. the question then is whether the second strategy confers any distinctive benefits that the 'ageing is a disease' position cannot. One genuine benefit is that it allows us to take a much more provisional stance on the stringency of the imperative to tackle age ing. proponents of the 'longevity dividend' do not call for abandoning the current approach of tackling one disease at a time-rather, they advocate supplementing this with a broader strategy that seeks to retard ageing. unlike the call for waging a war on ageing itself, the advocates of this second approach call for greater caution when it comes to the prom ises made about what research into ageing will deliver in the foreseeable future. H owever, the aspiration to find a rea sonable balance between tackling ageing itself and the diseases that are associated with ageing stands a chance of being proportionate only if all of the advo cates of scientific research are playing by the same rules-in terms of the promises made and timescales estimated when appealing for public funding. this is where the second strategy appears to be too conservative and, hence, problematic. to achieve proportion ality, policymakers and the general public need a sense of the magnitude and likely timescales of the benefits that could be delivered by intervening with the biologi cal processes of ageing versus those prom ised by the strategy of tackling one disease at a time. the greater the magnitude of these benefits-even if one abandons the 'ageing is a disease' premise-the greater the por tion of public funds that should be invested in ageingrelated research.
to emphasize the modest goal of retarding ageing by only a few years could undervalue the potential benefits of ageing research, as comparable benefits could also be real ized by pursuing environmental interven tions-such as encouraging a healthier diet and a more active lifestyle. Selling the idea of new and speculative biological interven tions in the ageing process will therefore be much more difficult if scientists emphasize a conservative estimate of the likely benefits of ageing research-the appeals for funds to research cancer or alzheimer disease are not made on equally modest grounds. proportionality can only be achieved if one considers the possible health benefits of two decades of cancer research versus two decades of research into ageing. the con servative estimates of many researchers who investigate ageing therefore threaten to take things in the opposite direction to the 'age ing is a disease' strategy and could greatly undervalue the importance of ageingrelated research. proportionality requires us to find the middle ground between promising too much and promising too little. given the meagre amount of public funding that bio gerontologists currently receive, it is obvious that the real threat comes from the latter.
S o where does all this leave us? Does a great deal really hinge on the conten tious claim that ageing is a disease? it seems that the debate among biogerontolo gists is primarily a pragmatic one, although it also reflects some disagreement over fundamental moral principles. those in favour of the 'ageing is a disease' approach believe that it is a necessity, given the dom inance of individual diseases in the current funding model. to describe antiageing Once ageing is given disease status, it will dwarf all competing claims for biomedical research funding because […] ageing has an adverse impact on the health of everyone …inflating the potential benefits of ageing research will collapse the moral landscape to the single collective aspiration to maximize the human lifespan science & society v iew p oi n t interventions as enhancements is to trivi alize and jeopardize the enormous ben efits that could be reaped by recognizing that ageing itself is the most prevalent of human diseases. therefore, a modest esti mate of the enhancements that research into ageing could confer will not gener ate the attention necessary for researchers to compete for funding in a system that is dominated by tackling individual diseases.
yet a downside of this approach is that quantifying the possible benefits is extremely difficult and potentially risky. talk of defeating ageing therefore threatens to compromise proportionality-in addition to scientific credibility-because it over estimates the likely benefits of research into ageing. claims of extending the human lifespan by 1,000 years, for example, threaten proportionality because they risk marginalizing all other laudable social goals. if the demands of morality are viewed solely through the lens of cost-benefit analy sis, then inflating the potential benefits of ageing research will collapse the moral landscape to the single collective aspiration to maximize the human lifespan.
However, fairness entails much more than a utilitarian approach prescribes. prioritarians, for example, believe that the worseoff someone is, the greater the imperative to help him or her (parfit, 2000) . these nuances in our moral sensibilities are jeopardized if one greatly overestimates the benefits of tackling ageing to such an extent that other laudable causes-such as ending poverty or treating earlyonset diseases-are viewed as mere distractions from the primary moral objective of maxi mizing the human lifespan. in such a scen ario, the expressivist objection to tackling ageing would have some merit because the aspiration to aid those aged individuals who are now in the last decade of their lives will be seen as trivial compared to the goal of extending, by almost a millennium, the health prospects of future generations. g iven that both strategies have their own virtues and vices, it is prob ably beneficial for biogerontolo gists to pursue and explore both rather than to invest everything in one or the other. the real importance of tackling ageing should not be contingent on its classifica tion as either a disease or a byproduct of our evolutionary history, but rather on its likely impact on the health of individuals and populations. yet, the task of bringing greater awareness to the potential benefits that research into ageing could confer is a difficult one given the scarcity of resources and the pervasiveness of human disease. Labelling ageing as a disease would allow us to assess whether tackling it gives us more 'bang for our buck'-from a public health perspective-than investing in any one of the numerous agerelated diseases. yet, this same message could also be con veyed in the language of 'enhancements' by drawing an analogy with immunizations. Whichever way one frames the issue, it is hard to deny that tackling ageing is a moral and medical emergency-even if the ben efits are only 30 or 40 extra years of healthy life, rather than 1,000 years.
However, asserting that the aspiration to retard human ageing is a moral emergency does not mean that the interests of those who are currently afflicted with the patholo gies that accompany ageing have no moral weight. yet, modern medicine is severely limited in terms of the substantive health benefits that it can confer on those who already suffer from these afflictions. Now that we have good scientific evidence for believing that we could alter this situationso that future generations do not suffer the same fate-we have a moral obligation to humanity to respond in a fair and propor tionate manner, and to mitigate the biologi cal vulnerabilities that we have inherited from our evolutionary history. rEFErENcES
